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Description 

VEHICLE IDENTIFICATION MARKING 

SYSTEM 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] This invention relates to a marking system for identifying 
vehicles and other objects and, in particular, to a marking 
system for creating near invisible unique alphanumeric 
identification into the surface layers of such vehicles or 
other objects. 

[0003] 2. Description of Related Art 

[0004] vehicle identification numbers (VIN) and hull identification 
numbers (HIN) have been used for many years on motor 
vehicles and boats, respectively, to provide a unique al- 
phanumeric identification for the vehicle. These VIN and 
HIN alphanumeric identifiers are useful in determining 
whether the vehicles are properly registered and also to 
locate and return stolen vehicles. Federal and state laws 



have required the marking of VINs on motor vehicles and 
HINs on boats for this purpose. These VINs and HINs are 
generally applied to the vehicle by the manufacturer in ac- 
cordance with standards which permit the identification of 
the manufacturer and the particular vehicle and, option- 
ally, with dates of manufacture and equipment on the ve- 
hicle. In the case of land vehicles, federal law has required 
the VIN to be marked on several locations on the vehicle 
body and on key vehicle parts. Federal law has also re- 
quired the HIN to be marked on boats in a manner that is 
both visible and that will show any attempt to remove or 
alter the number. 

[0005] it has also become common to mark VINs on other parts 
of a motor vehicle, beyond those required by federal law. 
For example, VIN can be etched or otherwise marked onto 
the glass on a motor vehicle to permit the tracking of 
parts stripped from stolen vehicles. The system employed 
by Vice Script Incorporated of Cheshire, Connecticut, has 
been particularly successful in this regard. 

[0006] Notwithstanding the marking requirements for such vehi- 
cles, the location of the VIN and HIN indicia is generally 
known to thieves. As a result, after a vehicle is stolen, at- 
tempts are often made to remove or alter the VIN or HIN 



indicia and, in some instances, to substitute false num- 
bers, to disguise the fact that the vehicle is stolen 
[0007] | t would be useful to be able to mark a unique identifier 
on a vehicle or other object in a manner and location that 
is difficult to detect by a thief, yet still lends itself to easy 

identification in the event that the object is recovered. 
Summary of Invention 

[0008] Bearing in mind the problems and deficiencies of the prior 
art, it is therefore an object of the present invention to 
provide an improved vehicle identification marking sys- 
tem. 

[0009] it is another object of the present invention to provide a 
vehicle identification marking system that may be applied 
to a secret location on the vehicle. 

[0010] n is a further object of the present invention to provide a 
vehicle identification marking system in which the identi- 
fication is substantially invisible in daylight when viewed 
at an angle normal to the object's surface, yet visible at an 
acute angle. 

[° 01 1 ] It is another object of the present invention to provide a 
vehicle identification marking system which may be em- 
bedded in the surface of a vehicle, such as in one or more 
paint layers on the surface. 



[0012] it j S a further object of the present invention to provide a 
vehicle identification marking system in which the identi- 
fication remains even if an upper paint layer is removed, 
or if the surface is repainted. 

[0013] it is another object of the present invention to provide an 
improved vehicle identification marking system which may 
be used on bare metal, painted surfaces and on fiberglass. 

[0014] n i S yet another object of the present invention to provide 
a secret vehicle identification which may be readily ap- 
plied in ambient conditions. 

[0015] The above and other objects, which will be apparent to 
those skilled in art, are achieved in the present invention 
which is directed to a method of identifying an object 
comprising providing an object having on a surface 
thereof at least one layer of paint, determining a unique 
discrete identification for the object, such as an alphanu- 
meric identification. The unique discrete identification is 
applied to the at least one paint layer on the surface with 
a fluorescent material, preferably at a selected unrevealed 
location thereon. The fluorescent material is permitted to 
migrate into the at least one paint layer, while an excess 
amount of fluorescent material remains on the at least 
one paint layer. Thereupon, the excess amount of fluores- 



cent material is removed from the at least one paint layer 
with a solvent. The unique discrete identification created 
by fluorescent material migrated into the at least one 
paint layer is visible at an acute angle to the object sur- 
face without use of an ultraviolet light, while being sub- 
stantially invisible at an angle normal to the object sur- 
face. 

[0016] The object may be a motor vehicle, and the paint layer is 
over a metallic surface of the vehicle. The method is par- 
ticularly useful where the paint comprises a urethane- 
based paint. Preferably, the object has thereon a plurality 
of layers of paint on the surface. The unique discrete 
identification is applied to an upper paint layer and the 
fluorescent material migrates through the upper paint 
layer and into at least one lower paint layer, while an ex- 
cess amount of fluorescent material remains on the upper 
paint layer. The object and fluorescent may remain at 
about room temperature throughout the process. 

[0017] Preferably, the fluorescent material is a liquid, for exam- 
ple, a nonaqueous-based ultraviolet ink, and the solvent 
is a non-aqueous solvent. The unique discrete identifica- 
tion may be applied to the paint layer by brush and fur- 
ther by use of a stencil containing cut-outs of the discrete 



identification. 

[0018] | n another aspect, the invention is directed to a method of 
identifying an object comprising providing an object hav- 
ing on a surface thereof a plurality of layers of paint, 
preferably a urethane-based paint, determining a unique 
discrete identification for the object, and applying the 
unique discrete identification to an upper one of the plu- 
rality of paint layers with a fluorescent material. The fluo- 
rescent material is permitted to migrate through the up- 
per paint layer and into at least one additional paint layer 
below the upper paint layer, while an excess amount of 
fluorescent material remains on the upper paint layer. The 
method then includes removing the excess amount of flu- 
orescent material from the upper paint layer with a sol- 
vent, such that the unique discrete identification created 
by fluorescent material migrated into the at least one ad- 
ditional paint layer remains therein and is visible even 
upon removal of the upper paint layer, or even application 
of a further paint layer. 

[0019] | n a further aspect, the present invention provides a 

method of identifying an object comprising providing an 
object having on a surface thereof at least one layer of 
paint determining a unique discrete identification for the 



object, and applying at essentially room temperature the 
unique discrete identification to the at least one paint 
layer on the surface with a liquid fluorescent material us- 
ing a brush. The fluorescent material is permitted to mi- 
grate into the at least one paint layer at essentially room 
temperature, while an excess amount of fluorescent ma- 
terial remains on the at least one paint layer. The excess 
amount of fluorescent material from the at least one paint 
layer is removed with a solvent, such that the unique dis- 
crete identification created by fluorescent material mi- 
grated into the at least one paint layer is visible. 
[0020] yet another aspect of the present invention provides a 
method of identifying an object comprising providing an 
object having on a surface thereof at least one layer of 
paint, and determining a unique alphanumeric identifica- 
tion for the object. A stencil is created of the unique al- 
phanumeric identification by providing a stencil sheet 
having an adhesive backing layer attached to a release 
sheet, cutting the alphanumeric identification into the 
stencil sheet without cutting through the release sheet, 
and removing the stencil sheet with cut alphanumeric 
identification and adhesive backing layer from the release 
sheet. The stencil sheet with cut alphanumeric identifica- 



tion and adhesive backing layer is then placed onto a sec- 
ond adhesive layer, and the stencil sheet and adhesive 
backing layer without the cut alphanumeric identification 
from the second adhesive layer is then removed, creating 
cut-out openings on the stencil sheet and leaving the cut 
alphanumeric identification on the second adhesive layer. 
The stencil sheet and adhesive backing layer with the cut- 
out openings is subsequently placed on the at least one 
paint layer on the object surface, and a fluorescent mate- 
rial is applied to the stencil sheet through the cut-out 
openings and on to the at least one paint layer on the sur- 
face. The stencil sheet and adhesive backing layer are 
then removed from the object surface, leaving fluorescent 
material in the form of the unique alphanumeric identifi- 
cation on the at least one paint layer. The method then in- 
cludes permitting the fluorescent material to migrate into 
the at least one paint layer, while an excess amount of 
fluorescent material remains on the at least one paint 
layer, and removing the excess amount of fluorescent 
material from the at least one paint layer, such that the 
unique alphanumeric identification created by fluorescent 
material migrated into the at least one paint layer is visi- 
ble. 



[0021] The present invention, in a further aspect, is directed to a 
method of secretly identifying a vehicle comprising, pro- 
viding a vehicle having a surface, selecting a desired, un- 
revealed location on a portion of the vehicle surface. A 
unique discrete identification for the object is then ap- 
plied to the unrevealed location on the vehicle surface 
with a marking fluid not normally visible in daylight when 
viewed normal to the vehicle surface. The marking fluid is 
permitted to become embedded in the vehicle surface in 
the form of the unique discrete identification at the unre- 
vealed location, while leaving an excess amount of the 
marking fluid on the vehicle surface. The method then in- 
cludes removing the excess amount of the marking fluid 
on the vehicle surface. The unique discrete identification 
formed by the embedded marking fluid in the vehicle sur- 
face is visible at the unrevealed location at an acute angle 
to the vehicle surface or by use of light other than day- 
light. The method also includes recording the unique dis- 
crete identification and the unrevealed location on the ve- 
hicle surface in a searchable database for retrieval in the 
event that the vehicle needs to be identified. 

[0022] The vehicle surface may comprise a metal, so that the 

unique discrete identification formed by the marking fluid 



is embedded in the metal. Where the vehicle surface com- 
prises a painted surface, such as a urethane-based paint, 
the unique discrete identification formed by the marking 
fluid is embedded in the paint on the surface. The vehicle 
surface may alternatively comprise fiberglass, so that the 
unique discrete identification formed by the marking fluid 

is embedded in the fiberglass. 
Brief Description of Drawings 

[0023] The features of the invention believed to be novel and the 
elements characteristic of the invention are set forth with 
particularity in the appended claims. The figures are for 
illustration purposes only and are not drawn to scale. The 
invention itself, however, both as to organization and 
method of operation, may best be understood by refer- 
ence to the detailed description which follows taken in 
conjunction with the accompanying drawings in which: 

[0024] pig. 1 is a top plan view of a stencil containing a partially 
cut unique alphanumeric identification. 

[0025] pig. 2 is a side cross-sectional view of the stencil of Fig. 1, 
along lines 2-2. 

[0026] Fig. 3 is a side cross sectional view of the stencil of Fig. 2 
with the release layer removed, and applied to an adhesive 
tape layer. 



[0027] pig. 4 is a side cross-sectional view of the stencil of Fig. 3 
after the tape layer has been removed, leaving cut outs of 
the alphanumeric identification. 

[0028] pig. 5 is a side cross-sectional view of the stencil of Fig. 4 
applied to a painted surface, with a fluorescent marking 
material applied over the stencil cutouts. 

[0029] Fig. 6 is a top plan view of the stencil and marking mate- 
rial of Fig. 5. 

[0030] Fig. 7 is a side cross-sectional view of the painted surface 
of Fig. 5 and 6 after the stencil has been removed and 
showing excess marking material on the painted surface. 

[0031] Fig. 8 is a side cross sectional view of the painted surface 
of Fig. 7 after removal of the excess marking material, 
and showing the viewing of the alphanumeric identifica- 
tion embedded in the paint layers utilizing an ultraviolet 
lamp. 

[0032] Fig. 9 is a top plan view of the embedded marking fluid of 

Fig. 8 showing the alphanumeric identification. 
Detailed Description 

[0033] | n describing the preferred embodiment of the present in- 
vention, reference will be made herein to Figs. 1-9 of the 
drawings in which like numerals refer to like features of 
the invention. 



[0034] The present invention provides a method and system for 
creating virtually invisible yet readily identifiable discrete 
markings on a metal, painted metal or fiberglass surface 
of an object which permits a unique object identification 
to be marked thereon. While the invention is particularly 
useful for vehicles such as automobiles, trucks and boats, 
it may also be used for other objects that are vulnerable 
to theft or otherwise need to be tracked. The unique iden- 
tification may be stored in a searchable database in the 
event that the object needs to be identified. A method for 
creating and tracking the unique identification on a net- 
work is disclosed in copending U.S. application no. 
[attorneys docket no. VIC100002000] filed on even date 
herewith. 

[0035] | n order that the motor vehicle or other object may be 
tracked, a unique, discrete identification should be pro- 
vided for the object. This discrete identification should be 
a separate symbol distinguishable from the background 
on which it is placed, for example, an alphanumeric sym- 
bol or a logo. In the case of land vehicles and boats, man- 
ufacturers typically provide VIN and HIN identifiers, re- 
spectively, which are marked on known locations on the 
vehicles and are also provided to governmental authorities 



upon registration of the vehicle. The present invention 
provides for such or other unique discrete identifiers to be 
marked on one or more additional, typically secret or un- 
revealed locations on the vehicle. Although vehicles are 
used in the preferred embodiment described below, it 
should be understood that the present invention could be 
broadly applied to any object have suitable surface for 
marking. 

[0036] The preferred marking material to be utilized in connec- 
tion with the present invention is a fluorescent material 
that is not normally visible in daylight, without the use of 
an ultraviolet light source. Such fluorescent materials in- 
clude fluorescent whitening agents such as coumarins, di- 
amines formed by reaction of p-diaminostilbenedisulfonic 
acid and cyanuric chloride, p-distyrylbiphenyls, naphtho- 
triazolylstilbenes and 1,3-disubstituted pyrazolines and is 
formulated into a suitable vehicle. Examples include alky- 
laminocoumarins, e.g., di-lower alkylaminocoumarins 
such as 7-dimethylamino-4-methylcoumarin, 
7-diethylamino-4-methylcoumarin and the like. Other 
suitable materials include substituted diamines of p- 
aminostilbene such as 

4,4 I -bis[4-anilino-6-morpholino-s-triazin-2-yl)amino]2, 



2'-stilbenedisulfonic acid, 

4,4 , -bis{{4-anilino-6-[bis(2-hydroxyethyl)amino]-s-triazi 
n-2-yl}amino}-2,2 '-stilbenedisulfonic acid, 
4,4 , -bis[(4,6-dianilino-s-triazin-2-yl)amino]-2,2 , -stilben 
edisulfonic acid, 

4,4 , -bis[[4-anilino-6-[(2-hydroxypropyl)amino]-s-triazin 
-2-yl]amino] -2,2'-stilbenedisulfonic acid disodium salt 
and 

4,4 , -bis[[4-anilino-6[N-2-hydroxyethyl-N-methylamino]- 
s-triazin-2-yl]amino ]-2,2'-stilbenedisulfonic acid dis- 
odium salt, substituted p-distyrylbiphenyls such as 
2,2-(4,4'-biphenylene divinylene)dibenzenesulfonic acid 
disodium salt, substituted naphthotriazolylstilbenes such 
as 4-(2H-naphtho[l,2-d]triazol-2-yl)-2-stilbenesulfonic 
acid sodium salt, and 1,3-disubstituted pyrazolines such 
as p- 

[3-(p-chlorophenyl)-2-pyrazolin-l-yl]benzenesulfonamid 
e. 

[0037] The essentially colorless fluorescent material is preferably 
supplied in the form of a liquid, preferably as a solution 
with a non-aqueous solvent base such as ketones or 
ethers, wherein the fluorescent material comprises from 
about 0.5% to 4% by weight of the solvent. A suitable fluo- 



rescent material is F-UV ultra violet ink supplied by Or- 
ganic Products Company of Irving, Texas. Such fluores- 
cent marking liquid may be used to apply the discrete 
identification in any typical manner, such as by brushing 
or spraying of a liquid. However, the preferred manner of 
applying the fluorescent marking liquid is via a stencil. A 
suitable stencil maker is a Lynx Sign Cutter, Model S-60 
available from SignWarehouse.com of Sherman, Texas. 
[0038] As shown in Figs. 1 and 2, stencil 20 comprises an other- 
wise conventional layer of stencil material 22 having on a 
bottom surface thereof an adhesive layer 24 which is pro- 
tected by a release layer 26. The unique discrete identifi- 
cation 30 comprises a sequence of letters and numbers 
30 which identify the entity applying or authorizing the 
identification as well as the unique identification of the 
vehicle itself. In the example shown in Fig. 1, VINMARK is 
the entity applying the identification, and VINabcdl234 is 
the unique vehicle identification number previously as- 
signed by the manufacturer to the vehicle on which the 
marking of the present invention is to be applied. As 
shown in Fig. 2, the alphanumeric characters 30 are par- 
tially, but not completely, cut into the stencil layer 22 by 
slits 32 which extend from the top surface thereof. 



[0039] | n order to apply the stencil to the surface of the vehicle, 
the release layer is removed and, as shown in Fig. 3, the 
remaining stencil sheet 22 and adhesive layer 24 are ap- 
plied to another adhesive layer 34. Preferably, conven- 
tional masking tape is employed which includes a tape 
layer 36 on which the masking tape adhesive 34 is ap- 
plied. To create the cutouts of the alphanumeric charac- 
ters 30, the stencil material 22 and adhesive layer 24 are 
carefully peeled off of the masking tape adhesive layer 34 
so that the stencil portions of the characters 30 remain on 
the masking tape, while the remaining stencil now has 
cutout openings 30' where the alphanumeric characters 
30 have been removed, as shown in Fig. 4. The stencil 22 
and adhesive layer 24 are then ready to be applied to a 
surface of a vehicle. 

[0040] The surface on which the identification of the present in- 
vention may be applied can be a bare metal surface, such 
as that on an engine block or unpainted underbody part 
of a motor vehicle. In the case of a boat, the surface may 
be fiberglass, which generally comprises a gel coat over a 
fiberglass-reinforced core. Such fiberglass systems typi- 
cally use polyester or epoxy resin systems, and the gel- 
coat resin may additionally include calcium carbonate, 



aluminum trihydrate, talc, silicate particles, titanium diox- 
ide and colored pigment. In the case of automobiles or 
trucks, the marking may be applied to a painted body sur- 
face, which comprises one or more layers of paint over a 
metal, fiberglass or plastic body panel. In all instances, it 
is preferred that the marking be applied to a secret, unre- 
vealed and unobtrusive location on a vehicle such as at 
the lower end of a fender or door panel. Regardless of the 
type of surface to which the markings are to be applied, it 
should be well cleaned with conventional cleaning prod- 
ucts, preferably a solvent, to remove oil and grease there- 
from. 

[0041] As shown in Figs. 5 and 6, the stencil and adhesive layer 
24 are applied firmly to the upper surface 58 of a painted 
body panel comprising a sheet metal panel 50 over which 
there is applied a primer paint layer 52, a primary or base 
color paint layer 54, and a topcoat paint layer 56, such as 
a clear coat layer. Typically, each of these layers may be 
applied in multiple coats. The base and top (clear) coat 
paint layers are typically a urethane compound or system 
such as a polyurethane, wherein the base paint layer con- 
tains the color pigment, optionally with metal flakes dis- 
persed therein. The primer layer is a corrosion inhibitive 



layer, typically also a urethane system. The total thickness 
of all of the paint layers is typically less than 0.010 in. 
(0.25mm), in the range of about 0.003 in. (0.075mm) to 
about 0.006 in. (0.15mm), with each paint layer being in 
the range of about 0.0005 in. (0.0125mm) to about 0.002 
in (0.05mm). 

[0042] After the stencil adhesive layer 24 is applied to the vehicle 
surface, the colorless fluorescent marking liquid 40 is ap- 
plied into the cutout openings 30' for the alphanumeric 
identification, as also shown in Figs. 5 and 6. The marking 
fluid 40 is applied normally in an excessive amount in and 
above the alphanumeric cutouts 30'. Preferable, a brush is 
used to apply the fluorescent marking fluid 40 to the 
stencil. It has been found that the fluorescent marking 
liquid migrates through the one or more paint layers and 
becomes embedded therein without substantial horizontal 
migration, so that the unique identification remains dis- 
tinct. After permitting the marking fluid to dry for a pre- 
determined time, for example, 5 minutes, the stencil 22 
and adhesive layer 24 are then removed, leaving the 
marking fluid portion 40a above the upper surface 58 of 
the body panel (Fig. 7). Although the application of heat 
may accelerate the drying and migration process, it has 



been found that the application of the marking liquid may 
be done without any added heat at essentially room tem- 
perature i.e., approximately 25 degrees C or even lower 
temperatures. 

[0043] After removal of the stencil, additional time may be per- 
mitted so that the embedded marking liquid 40' may fur- 
ther migrate through and into preferably all of the paint 
layers 52, 54, 56. Subsequently, the portion of marking 
fluid 40a above the surface 50a is cleaned off or otherwise 
removed (Fig. 8). This may be done by applying alcohol or 
other suitable solvent to remove the dried marking fluid 
from the surface substantially completely. 

[0044] Although the embedded alphanumeric characters 40' 

formed by the essentially colorless and invisible fluores- 
cent marking liquid may be readily viewed by a use of a 
UV light source 60 which emits ultra violet light rays 62, it 
has been surprisingly found that the embedded marking 
fluid 40' forming the alphanumeric identification in accor- 
dance with the present invention may be viewed and iden- 
tified without the need of a UV light source. While the al- 
phanumeric characters are substantially invisible in day- 
light or normal indoor lighting when viewed in a direction 
normal to upper surface 58, as depicted by line 66 in Fig. 



8, when viewed in a direction at an acute angle 0 to the 
surface, as shown by line 68, the alphanumeric characters 
are identifiable even in daylight or normal indoor lighting, 
within the range of about 1 meter. 
[0045] Thus, the marking system of the present invention may be 
applied to a visible decorative panel on the surface of a 
motor vehicle or other object without detracting from the 
object's appearance, since the embedded identification is 
virtually invisible. Only by viewing the specific mark 
closely and at an acute angle, may the unique alphanu- 
meric identification be seen. Thieves who may normally 
remove or alter the VIN or HIN numbers at the known lo- 
cation on a vehicle would typically not be aware of the se- 
cret VIN or HIN identification as provided by the present 
invention. 

[0046] Even more surprisingly, it has been found that even if the 
vehicle is repainted, the marking may still be visible. For 
example, some or all of the upper clear coat and pig- 
mented base paint layers have been removed from areas 
marked in the manner described above and repainted, 
without further marking. In such instances, the presence 
of the embedded alphanumeric identifiers 40' in original 
layers, or even just the base or primer layer 52, remaining 



under the newly applied paint layers still permits the al- 
phanumeric identification to be visible through the newly 
applied paint in the manner described in connection with 
Fig. 8. Thus vehicles that are repainted may still be 
tracked and identified by the marking system of the 
present invention. 

[0047] | n order to be able to track vehicles or objects marked in 
accordance with the present invention, the unique discrete 
identification as well as the location on the vehicle, it is 
stored in a searchable database. As used herein, the term 
searchable database refers to a computerized database in 
which a file containing the vehicle owner, vehicle charac- 
teristics, unique identification and location of application 
of the unique identification may be located once a marked 
portion of or the entire vehicle is retrieved. Typically, the 
searchable database is maintained by the entity applying 
the unique identification, and optionally such information 
may also be transmitted to governmental authorities. One 
such database system is described in copending U.S. ap- 
plication no. [attorneys docket no. VIC100002000], filed 
on even date herewith. 

[0048] while the present invention has been particularly de- 
scribed, in conjunction with a specific preferred embodi- 



ment, it is evident that many alternatives, modifications 
and variations will be apparent to those skilled in the art 
in light of the foregoing description. It is therefore con- 
templated that the appended claims will embrace any such 
alternatives, modifications and variations as falling within 
the true scope and spirit of the present invention. 
[0049] Thus, having described the invention, what is claimed is: 



